Protease-activated receptor 2 induces migration and promotes Slug-mediated epithelial-mesenchymal transition in lung adenocarcinoma cells.
Protease-activated receptor 2 (PAR2), a G protein-coupled receptor for trypsin, contributes to growth, anti-apoptosis, and migration in lung cancer. Given that PAR2 activation in airway epithelial cells compromises the airway epithelium barrier by disruption of E-cadherin adhesion, PAR2 may be involved in epithelial-mesenchymal transition (EMT) in lung adenocarcinoma cells. Although PAR2 is known to promote the migration of lung cancer cells, the detailed mechanism of this event is still not clear. Here, we found that PAR2 is highly expressed in several lung adenocarcinoma cell lines. In two lung adenocarcinoma cell lines, CL1-5 and H1299 cells, activation of PAR2 induces migration and Slug-mediated EMT. The underlying mechanisms involved in PAR2-induced migration and EMT in CL1-5 cells were further investigated. We showed that PAR2-induced migration of CL1-5 cells is mediated by the Src/p38 mitogen-activated protein kinase (p38 MAPK) signaling pathway. β-arrestin 1, not G protein, is involved in this PAR2-mediated Src/p38 MAPK signaling pathway. PAR2-induced EMT in CL1-5 cells is dependent on the activation of extracellular-signal-regulated kinase 2 (ERK2). The activation of ERK2 further mediates Slug stabilization through suppressing the activity of glycogen synthase kinase 3β. In addition, a poor prognosis was observed in lung adenocarcinoma patients with a high expression of PAR2. Thus, PAR2 regulates migration through β-arrestin 1-dependent activation of p38 MAPK and EMT through ERK2-mediated stabilization of Slug in lung adenocarcinoma cells. Our finding also suggests that PAR2 might serve as a therapeutic target for metastatic lung adenocarcinoma and a potential biomarker for predicting the prognosis of lung adenocarcinoma.